What Is DMR? 


Two-way VHF/UHF radio that uses digital techniques to 
communicate instead of good ‘ol analog FM 


Developed by the Digital Mobile Radio Association ( 
http://www.dmrassociation.org) 


Standard by the European Telecommunications Standards Institute 
(ETSI TS102-361) 


Commercial as well as amateur users 
World-wide open standard 

Two conversations in one channel by TDMA 
Voice and data communications 

Motorola’s version is MOTOTRBO 


Developed by the European Telecommunications Standards 
Institute 


Advantages 


¢ Can use your old analog 12.5 KHz (or 25KHz) 
channel for DMR without re-licensing. 


¢ Less noise as the audio is digital. 


Disadvantages 


Requires new radios 
Requires new repeaters 
More expensive than analog 


Fewer repeaters and radios out than analog. 


Other Ham Digital Radio Standards 


¢ Yaesu System Fusion 
— Proprietary by Yaesu 
¢ D-Star 
— Oldest 
— Japan Amateur Radio League 
— Open Standard 
— Usually Icom gear 


DMR Talk Groups 


¢ Allows a group of users to share a channel 
while the other is in use locally 
¢ Uses Time Slot 1 or 2 
¢ Talk Group number: 
—1 Worldwide 
—2 Local network 
—9 Local repeater 
— 3125 Mass State-wide 
— 3172 Northeast 


DMR Tiers and Modes 


¢ Tier 1: single channel 
¢ Tier 2: 2-slot TDMA 12.5KHz (hams use) 
¢ Tier 3: adds trunking with repeaters 


Color Code 


CCO through CC15 
Similar idea as CTCSS (PL) tones 
Used to segregate who can talk where. 


You must have the correct Color Code. 


Internet Linking 


e IP Site Connect (IPSC) 


— Allows repeaters to be linked together to form a 
network 


Want a DMR Radio? 


Commercial 

Ham Radio 

Mostly on 440 MHz 

Should have analog capability 
Programming software 
Programming cable 

Must be ETSI compliant 


DMR Radio Manufacturers 


Motorola 

Hytera 

Vertex Standard 
Kenwood 
Connect Systems 
BaoFeng 

Kirisun 

Lisheng 


Common Radios 


Major Amateur manufacturers: 


— Vertex Standard (Yaesu) VX and EVX series 
— Kenwood NX series 
— Hytera 


Mobile (car) and Hand-Held 


Hytera PD682G 


¢ About $310 


Hytera MD-782G 


¢ $640 


Program It! 


¢ Get a Subscriber ID from www.dmr-marc.net 


¢ Program with repeater frequency and Color 
Code. 


To Chat on a DMR Repeater 


¢ Have programmed: 
— Frequency 
— Color Code 
— Talk Group 

¢ Key up, and wait for acknowledgement tone 
(handshake). 

¢ If not acknowledged, your radio will stop 
transmitting and you'll get a failure tone. 


Voice Conversion 


¢ Done by Digital Voice Systems AMBE+2TM 
vocoder 
— Proprietary 
— Good error correction 
— Standard in DMR 
— Up to 9.6KB/s, but works as low as 2KB/s 
— Low complexity 


Modulation Info 


¢ Total 9.6Kb/s 


e 4-state FSK 
— 4symbols 
— 4,800 symbols/second 


What Does It Sound Like? 


¢ Encoded 4FSK TDMA signal: 


What You Hear 


¢ The Sound out of your radio (yup, ALWAYS in 
German!): 


Time Slot 


¢ TSior2 


Acronyms! 


¢ FDMA (Frequency Division Multiple Access): 
divides the channel into multiple frequencies 

¢ TDMA (Time Division Multiple Access): divides 
the channel into different time slots 

¢ FEC (Forward Error Correction): extra 
information sent to fix data loss at the receiver 


DMR Standards 


¢ ETSI documents (boring!) 
— General System Design 
— Air Interface 


— Voice and Generic Services 
— Data Protocol 


— Trunking Protocol 


Ham-lt-Up! 
¢ Major Amateur manufacturers: 


— Vertex Standard (Yaesu) VX and EVX series 
— Kenwood NX series 


Mobile (car) and Hand-Held 


DMR Ham Repeaters 


¢ MototrboTM network such as DMR-MARC 


— Use Motorola Solutions MototrboTM brand 
repeater. 


— XPR8400, and MTR3000 series 
¢ Hytera 


— RD62x, RD96x, and RD98x repeaters 


Boston DMR Repeaters 


¢ Boston (W1BOS) 449.175 

¢ Brookline, Malden, Walpole, Southboro, 
Reading 

¢ New England Digital Emergency 
Communications Network (www.nedecn.org) 


References 


http://www.dmr-marc.net 

New England Digital Emergency Network: 
http://nedecn.or 

Massachusetts Interconnect team: 
http://www.mitcom.com 

Ham Radio Workbench podcast: http:// 
hamradioworkbench.com/ 


(Look for number 45, DMR Basics, and Number 
34, Digital Radio Roundtable) 


See YOU On The Radio! 


Thanks! 


Dan Brown 
W1DAN 
danbrownwidan@gmail.com 


